In the São Francisco Craton, in Bahia state, Brazil, four Archaean crustal segments collided during the Palaeoproterozoic to form the important Itabuna-Salvador-Curaç á Orogen (ISCO). Granulites were formed in the central, deepest part of the ISCO while rocks in amphibolite to greenschist facies were formed at the borders. During the uplift of the orogen shear zones, faults and fractures provided channels for the intrusion of granites and syenites into the granulitic country rocks which reached higher crustal levels. This article reports a study of the Bravo granite with a zircon U-Pb SHRIMP age of 2060 ± 6 Ma, and of its granulite host rocks formed from Archaean and Palaeoproterozoic protoliths in the Bravo and Tanquinho regions. The metamorphic peak occurred between 2064 ± 6 Ma and 2060 ± 6 Ma in the Bravo region. The Bravo granite is mostly metaluminous and alkaline due to high K 2 O contents (4.03-5.95%) which confer high-K to shoshonitic affinities. It is slightly younger than syenites of the orogen (Itiúba, 2084 ± 9 Ma; São Felix, 2098 ± 1 Ma) which are cut by late felsic veins chemically similar to the Bravo granite. The granulitic rocks form a peraluminous, medium-K calc-alkaline TTG suite. It is proposed that residual liquids represented by the vein rocks and the Bravo granite escaped from the syenitic cumulates, and migrated upwards through crustal discontinuities formed during the uplift of the ISCO.
Introduction
The granitoids of the Itabuna-Salvador-Curaç á Orogen (ISCO) can be separated into syn-tectonic (synchronous of the fold belts) and post-tectonic (associated with late uplift and major strike-slip faulting) magmas. Among post-tectonic granites, the A-type ones major-and trace-elements, as well as isotope geochemistry and geochronology.
The results presented here allow a discussion of the tectonic context of these rocks, and contribute to a better understanding of the ISCO, and thus of the Archaean-Proterozoic transition.
The São Francisco Craton

Major geologic units
Together with the Amazonian craton, the São Francisco craton (Almeida, 1977) is one of the most important crustal units in South America. Its cratonisation took place prior to Brasiliano (Pan African) orogeny (Caby et al., 1981; Jardim de Sá et al., 1984) . It is limited by heterogeneous fold belts, mainly of metasedimentary origin, metamorphosed in greenschist to amphibolite facies, and intruded by granitoids. These fold belts whose ages range between 700 and 400 Ma are: the Sergipano (North-East), the Rio Preto (North), the Brasilia (West) and the Ribeira and Araç uai (South) belts (Fig. 1) .
The main part of the São Francisco craton consists of (i) a Meso to Neoproterozoic sedimentary cover, which remained almost undeformed during the Brasiliano orogeny and (ii) an Archaean and Palaeoproterozoic crystalline basement. The latter can be subdivided into four major geological units ( Fig. 1) : the Gavião, the Serrinha, the Jequié and the Itabuna-Salvador-Curaç á blocks which are supposed to have been amalgamated during a complex and not synchronous collision at ca. 2.0 Ga Sabaté, 2002, 2004) .
The Gavião block (GB) is mainly made of tonalitic to granodioritic orthogneisses including TTG suites and gneiss-amphibolite associations whose ages range from 2.8 to 2.9 Ga, and greenstone belts with ages ranging from 3.5 to 2.7 Ga (Brito Neves et al., 1980; Cordani et al., 1985; Marinho, 1991; Martin et al., 1991; Nutman and Barbosa and Dominguez (1996) . Cordani, 1993; Santos Pinto, 1996; Santos Pinto et al., 1998; Cunha et al., 1996; Peucat et al., 2002) . Inside these formations 3.4-3.1 Ga TTG massifs (Sete Voltas, Boa Vista, Mata Verde, Bernarda, Aracatu) are amongst the oldest crustal components so far recorded in South America. In addition, old inherited zircon cores in the Sete Voltas and Aracatu gneisses, as well as systematic old (3.5-3.6 Ga) Nd model ages reported in the whole Gavião block (Martin et al., 1997; Santos Pinto et al., 1998; Peucat et al., 2003) favour the assumption that an even older crust (up to 3.6 Ga) existed in this block. The Archaean Contendas Mirante, Umburanas, Riacho de Santana, Mundo Novo low metamorphic grade greenstone belts are located in the Gavião block. They typically contain spinifex textured komatiites overlain by mafic and felsic, lavas together with pyroclastic rocks themselves covered by siliciclastic sediments (Marinho, 1991; Cunha et al., 1996; Mascarenhas and Alves de Silva, 1994; Peucat et al., 2002) .
The Serrinha block (SB) is made up of banded gneisses, amphibolitic and granodioritic orthogneisses metamorphosed in amphibolite facies and dated at ca. 3.1 to 2.8 Ga (Padilha and Melo, 1991; Rios, 2002; Mello et al., 2006) . The Rio Itapirucu and Rio Capim greenstone belts are Palaeoproterozoic in age (Silva, 1996; Winge, 1984) .
The granulitic Jequié block (JB) (Barbosa, 1986 (Barbosa, , 1990 contains important domains made of granodiorite to granite whose magmatic ages range between 2.7-2.8 Ga. They crosscut 2.9 Ga heterogeneous migmatites (Wilson, 1987; which are associated with supracrustal rocks including metabasalts, andesitic metabasalts, quartzites, banded iron formation, graphite layers and partially migmatized aluminous gneisses. The latter occasionally contain garnet-and cordierite-bearing anatectic granites. The whole Jequié block has been affected by a major Palaeoproterozoic (2.1-2.05 Ga) granulitic event Sabaté, 2002, 2004) , associated with the intrusion of synmetamorphic plutons .
The Itabuna-Salvador-Curaç á block (ISCB) extends N-S over 700 km; it is also affected by a granulite facies metamorphism (Padilha and Melo, 1991; Barbosa, 1986 Barbosa, , 1990 Silva et al., 2002; Oliveira et al., 2004, Fig. 1 ). Three major stages of ductile deformation, contemporaneous with high-grade metamorphism, are observed in the whole ISCB, and have been dated at ca. 2.0-2.1 Ga (Wilson, 1987; Ledru et al., 1994; Silva et al., 1997; Oliveira et al., 2002 Oliveira et al., , 2004 . The first stage is characterized by a flat horizontal foliation, with regional folds with horizontal axial planes. The second stage is approximately coaxial with the first one. In the JB and ISCB the main axial planes are subvertical, but the folds in the JB are more open. The third stage has a vertical foliation with a sub-horizontal lineation with transposed zones parallel to axial planes of folds of the second stage. These observations together with the geometry of sigmoid porphyroblasts indicate movement from SW toward NE (Fig. 2) . Barbosa and Fonteilles (1991) calculated minimum pressures of 5-7 kbar and temperatures of 850-870 • C for the granulitic metamorphism. Retro-metamorphic mineral assemblages associated with tectonic transposition zones have been interpreted as products of re-equilibration during uplift of the granulites (Barbosa, 1986 (Barbosa, , 1990 .
Southern part of the Itabuna-Salvador-Curacá block
This domain has been subjected to several studies which where mainly focused on determining the origin of the protolith, the ages and P-T conditions of the granulitic metamorphism. Main references are Barbosa (1986 Barbosa ( , 1990 , Wilson (1987) , Barbosa and Fonteilles (1991) , Aillon (1992) , Alibert and Barbosa (1992) and Ledru et al. (1994) . In field all that rocks look as homogeneous green-brown granulites but their geochemical signatures show different affinities: (1) low-K calc-alkaline tonalitic gneisses containing supracrustal enclaves; (2) mafic granulites whose tholeiitic composition is very similar to oceanic basalts (Barbosa, 1986 (Barbosa, , 1990 ; (3) monzonitic gneissic granulites with shoshonitic affinities (Barbosa, 1990) .
Northern part of the Itabuna-Salvador-Curaç á block
This domain is composed of three strongly deformed main granulitic complexes: (1) Caraíba, (2) Ipirá and (3) São José do Jacuípe (Teixeira, 1997; Melo et al., 1991) . The Caraíba complex contains an association of calc-alkaline orthogneisses with compositions ranging from tonalitic to granitic, with subordinate amounts of dioritic and granodioritic gneisses. Melo et al. (1995) considered the Caraíba unit as a bimodal suite, where the felsic member is tonalitic-trondhjemitic-granodioritic and the basic member gabbroic to dioritic. In the Caraíba Complex, magmatic zircon give Archaean ages ca. 2.8-2.6 Ga (Silva et al., 2002; Oliveira et al., 2004) . The Caraíba complex is cut, on its northern part, by the Itiúba syenite dated at 2084 ± 9 Ma (Oliveira et al., 2004) by SHRIMP on zircon crystals. The Ipirá complex consists in supracrustals, such as calcsilicate rocks, marble, quartzites, graphitic gneisses, kinzigites and banded iron formations. Metabasites and meta-ultrabasites can be found associated to these supracrustals. The São José do Jacuípe granulitic complex is considered by Teixeira (1997) to be mainly composed of gabbro-norites, peridotites and pyroxenites. These rocks of tholeiitic affinities are thought to represent ancient oceanic crust. The Bravo-Tanquinho region is situated in this part of the ISCB.
Local geology and petrography
Bravo and Tanquinho granulites
Enderbitic, charnoenderbitic and charnockitic granulites are the dominant rock types in the Bravo and Tanquinho region. They always display NW-SE banding and foliation (Fig. 2 ). In the Q-A-P diagram of Streckeisen (1975) these granulites plot in the fields of tonalite and granodiorite with a few samples plotting in the granite field (Fig. 3) .
Plutonic textures are sometimes preserved in the form of centimetre-wide magmatic bands in which the grain sizes vary from fine-to coarse-grained. Where the texture is porphyritic, quartz and plagioclase phenocrysts stand out in a fine-grained matrix consisting of the same minerals together with hypersthene, hornblende and biotite. The average modal composition of the more enderbitic members is 21-36% quartz, 40-68% of plagioclase, 4-15% hypersthene, 2-18% of clinopyroxene and 1-3% of mesoperthite. Charnoenderbitic-charnockitic members contain from 20 to 37% Streckeisen (1975) quartz, 7 to 49% mesoperthite, 12 to 53% plagioclase, 0 to 8% hypersthene, 0 to 6% of microcline and, in general, traces of clinopyroxene. Biotite is usually retrograded in both rock types, forming symplectites with quartz and sometimes forms up to 27% of the rock composition. Zircon and magnetite are common accessory phases (Table 1) . Garnet is strictly restricted to the immediate vicinity of enclaves of supracrustal rocks.
These metaplutonic rocks rarely contain enclaves of metabasalts, calc-silicate rocks, quartzites and kinzigites.
The Bravo granite
Near Bravo village the NW-SE granulitic fabric of the ItabunaSalvador-Curaç á block is crosscut by a major sinistral NE-SW shear zone along which the Bravo pluton was emplaced under amphibolite facies conditions (Moraes, 1997) . The pluton displays sharp contacts with the granulites (Fig. 2) . The main foliation in the granite trends N50 • -70 • E, while the dip is mainly upright but locally can be as shallow as 50 • . The stretching mineral lineation is subhorizontal. Mylonitic textures are frequent along the pluton margins. Macro-scale shear criteria such as the drag of the foliation indicate sinistral movement. In the field in the vicinity of the pluton, meso-scale shear zones in the host granulites are filled with granitic material; they also point to sinistral sense of shear (Fig. 2) . The Bravo pluton contains amphibolite facies mineral assemblages, which contrast with the granulitic assemblages of the host rocks. No contact metamorphism has been identified in the host rocks, however, the shear zone crosscuts the fabric of the ISCB granulites, thus evidencing the posteriority of the granite with respect to granulites.
The Bravo granite consists in an assemblage of microcline, orthoclase, quartz, plagioclase, hornblende and biotite together with subordinate amounts of magnetite and zircon. However, as shown in Table 1 , the relative proportions of microcline, and orthoclase change from coarse-grained rocks (microcline orthoclase) to fine-grained ones (orthoclase > microcline) through mediumgrained where microcline ≈ orthoclase. In the Streckeisen (1975) triangle, all modal compositions fall in the granite domain with Fig. 3 ).
Geochemistry
The most representative fresh samples were selected for geochemical determinations on both granulitic and granitic rocks. Whole-rock analyses are given in Tables 2 and 3 and, given that water content is generally low, they are presented on an anhydrous basis with iron expressed as Fe 2 O 3 * = Fe 2 O 3 + 1.111*FeO.
Bravo and Tanquinho granulites
All granulites have sub-alkaline affinities in the Na 2 O + K 2 O vs. SiO 2 diagram (Fig. 4) ; in the AFM diagram of Irvine and Baragar (1971) (Fig. 5) all plot in the calc-alkaline field, which is corroborated by the K 2 O vs. SiO 2 plot (Rickwood, 1989) where they fall in the medium K calc-alkaline field (Fig. 6 ). When reported in the normative An-Ab-Or triangle (Fig. 7 , Barker, 1987) , granulites mainly plot in the tonalite and granodiorite fields with only two points in the trondhjemite field. These characteristics are present in typical Archaean TTG even though the latter are generally more trondhjemitic (Martin, 1987; Martin and Moyen, 2002) . Moyen et al. ( 2003) show, however, that at the end of Archaean times, some TTG were enriched (in K for instance) when compared with average TTG; they referred to them as "enriched TTG". The CaO-Na 2 O-K 2 O triangle ( Fig. 8) shows that all granulites plot in the fields of both TTG and enriched TTG. Most granulites have A/CNK values greater than 1, thus pointing to their peraluminous character (Fig. 9) . From this point of view, they totally differ from typical TTG whose average A/CNK = 1. Cr  69  73  87  42  62  62  38  56  59  45  41  39  Ni  42  34  38  28  29  27  50  27  28  30  40  38  Co  43  30  33  26  31  29  37  22  22  18  30  28  V  123  86  97  83  98  51  64  38  71  43  Cu  26  26  15  17  17  11  10  13  17  12  10  10  Rb  79  107  78  115  95  105  118  143  181  174  196  166  146  Ba  1668  1943  1859  1598  2381  1725  1785  1544  1611  2237  1313  1488  2091  Sr  467  332  473  353  379  255  359  283  270  356  233  236  278  Nb  53  52  35  38  33  41  26  35  41  17  30  16  11.1  Hf  15  24  20  16  23  17  24  19  16  13  21  18  16.18  Zr  631  1037  871  670  969  717  856  816  734  557  885  786  704  Y  75  154  78  79  48  62  65  62  64  20  79  58  24  Th  <5  <5  <5  15  <5  <5  9  16  35  113  34 In Harker diagrams for major elements (Fig. 10) , where SiO 2 is considered as differentiation index, granulites show differentiation trends even if data slightly scatter around these trends. All elements are negatively correlated with SiO 2 , except for K 2 O that has a positive correlation. Trends for trace elements (Fig. 11) allow the definition of incompatible (e.g. Rb, Ba, and also Y) and compatible (e.g. Sr and V) elements. Other trace elements (e.g. Nb, Cr and Ni) do not show significant variation during differentiation.
Chondrite-normalized REE patterns (Sun, 1982) fall into two groups (Fig. 12) . The first (Fig. 12a) has strongly fractionated patterns with high LREE contents (La N > 100), very low HREE contents (Yb N < 3), slight concavity at the HREE end, and no significant Eu anomaly. The second group (Fig. 12b) is slightly poorer in both LREE (50 < La N < 120) and HREE (Yb N < 2). In addition, it possesses a significant positive Eu anomaly. The patterns of the first group are typical of Archaean TTG (Martin, 1986 (Martin, , 1987 ; the second group, even if rarer, is also known in Archaean TTG, mostly in late-Archaean examples (Martin, 1987; Moyen et al., 2003) . These affinities are confirmed by the (La/Yb) N vs. Yb N diagram, where all granulites fall in the typical Archaean TTG field (Martin, 1986) (Fig. 13) , and corroborate the interpretation drawn from the major element data. In the Nb vs. Y plot, they fall in the "Syn-Collisional Granite" field of Pearce et al. (1984) , which is consistent with their slightly peraluminous character, even if this latter is not at all typical of Archaean TTG. (Fig. 14) .
The Bravo granite
The Bravo granite composition strongly contrasts with that of the surrounding granulites. For instance, its iron content is greater than in granulites, whereas magnesium is lower, thus resulting in relatively low Mg# in granite. Another consequence is that in an AFM triangle (Fig. 5) all granite data plot in the tholeiitic field (Kuno, 1968) . In the Na 2 O + K 2 O vs. SiO 2 diagram (Fig. 4) , the compositions of the Bravo granite plot between the limits drawn by Irvine and Baragar (1971) separating tholeiitic and alkaline rocks. The "alkalinity" is mainly due to high K 2 O contents (4.03-5.95) which makes the Bravo granite falling in the shoshonitic field of the K 2 O vs. SiO 2 plot (Fig. 6) . Different from the granulites, the Bravo granite is mostly metaluminous with A/CNK ranging from 0.75 to 1.07 (Fig. 9) .
In the An-Ab-Or triangle (O'Connor, 1965) , the Bravo granite falls in the granitic field, far from the Bravo and Tanquinho granulites (Fig. 7) . The K 2 O-Na 2 O-CaO triangle (Fig. 8) leads to the same conclusion, the Bravo granite is K-rich and plots above the Closepettype and Archaean biotite granite fields (Moyen et al., 2003) , and thus demonstrating that it has no affinity with the most typical Archaean granitoids.
In Harker diagrams for major elements (Fig. 10 ) the Bravo granite samples show sharp differentiation trends. As for the granulites, all major elements are negatively correlated with SiO 2 , except for K 2 O with a positive correlation. In the same diagrams, the behaviour of some of the trace elements (Fig. 11) contrasts with that observed in the granulites. In the granite, Ba and Sr have a compatible behaviour, which may point to feldspar fractionation. Another difference with granulites is displayed by Nb which is strongly fractionated in the Bravo granite. In addition, Y contents are generally higher (>40 ppm and up to 80 ppm) than those in the granulites (5 ppm < Y < 35 ppm), and Y is compatible in the granite but incompatible in the granulites.
REE patterns (Fig. 12c) are characterised by very high REE contents for both LREE (376 < La N < 1019) and HREE (9.6 < Yb N < 28.8). In addition, they display significant negative Eu anomalies that, together with the compatible behaviour of Sr (Fig. 11) argue in favour of feldspar differentiation. In the (La/Yb) N vs. Yb N diagram, all the Bravo granite compositions plot outside and far from the Archaean TTG field (Martin, 1986) . It must also be noted that they are not only different of Archaean TTG, but also of typical post-2.5 Ga calc-alkaline granites; they are too La-rich. Consequently, all the chemical aspects of both major and trace elements show that the Bravo granite is not at all a classical calc-alkaline pluton, but shows some affinities with alkaline magmas.
The A/CNK ratio ranges from 0.75 to 1.07 (Fig. 9) , and compositions fall in the "Within Plate Granite" field in the Nb vs. Y diagram of Pearce et al. (1984) (Fig. 14) . The vertical trend in a diagram using the logarithm of a compatible element such as Rb vs. the logarithm of an incompatible element such as Nb shows that the differentiation of the Bravo granite has been controlled by fractional crystallization mechanisms (Fig. 15) . The Nb-Y-Ce diagram shows that the Bravo granite belongs to the A-2 type that is considered by Eby (1992) as resulting of the partial melting of granulites (Fig. 16 ).
Petrogenetic discussion
The Bravo and Tanquinho granulites
The granulites display some characteristics of Archaean TTG, and consequently, it can be tentatively assumed that they were generated through partial melting of hydrous basalt in the stability field of garnet (Martin, 1986 (Martin, , 1987 Defant and Drummond, 1990; Rapp and Watson, 1995) . However, some of these TTG display an enriched character that Moyen et al. (2003) interpret as due to interaction with a mantle peridotite, as observed for instance in Closepet granites (Fig. 8) . This assumption is supported by the fact that these TTG display slightly higher Mg# (40 < Mg# < 60) than in average typical TTG (∼45; Martin et al., 2005) . Both TTG and enriched TTG, as well as Closepet-type granites and sanukitoids (Fig. 8 ) are believed to be generated in a subduction zone environment, where the subducted basalts are able to reach their solidus temperature before being dehydrated (see Moyen et al., 2003) . The generated felsic magmas are able to interact with peridotite during their ascent through the mantle wedge. Even though TTG are known in Proterozoic terranes they are subordinate compared to Archaean examples. This does not provide any reliable proof that the protolith of granulites has an Archaean age, but nevertheless it appears consistent with the ages of these rocks (see later). In addition, some granulites are peraluminous with A/CNK > 1.1, which is not at all a TTG characteristic. This characteristic, together with low ε Nd (∼ −6 at 2.07 Ga) could indicate an origin by partial melting of older TTG. Moderate degrees of melting of TTG would have not significantly modified the steep slope of REE patterns.
The Bravo granite
The Bravo granite has a composition very different from that of granulites, which also logically points to a different petrogenesis. Among the hypothesis proposed to account for A-2 granite genesis (Fig. 16) , several refer to partial melting of lower crust from which melts have been previously extracted (Collins and Beams, 1982; Clemens and Holloway, 1996 A-type granites could be generated by partial melting of tonalite or granodiorite. Eby (1992) considers that this could take place in a continental margin or island arc environment. Following this set of hypothesis, TTG-like granulites could have been the source of the Bravo granite (Fig. 16) .
First hypothesis
The granulites display a compositional range from 63.57 to 71.50% SiO 2 , while the range for the Bravo granite is from 58.89 to 69.99%. In several Harker diagrams, the trends are more or less parallel trends. Partial melting of granulites, which are felsic rocks, should produce magmas whose composition is close to the granitic eutectic system, and a tighter, more homogeneous group would be expected. One could argue that after their genesis by partial melting of granulites, magmas could have evolved by fractional crystallisation. If generated magma has a sub-eutectic composition, a large fractional crystallization would not be able to develop. Moreover, in Bravo granite some samples (AM-33A, AM-27A, AM-26A) are SiO 2 -poorer and Fe 2 O 3 and TiO 2 -richer than the granulites. It seems unrealistic to imagine that such "silica-poor" magmas could be produced by melting of SiO 2 -richer magmas.
Second hypothesis
Another possibility is evidenced by the fact that the Bravo granite, in the Q-A-P triangle of Streckeisen (1975) has a composition of syeno-granite with sample close to the quartz-monzonite and quartz-syenite fields (Fig. 3) . Similar rocks are known in the area; indeed, several big syenitic massifs emplaced more or less at the same time in the close vicinity-Itiúba, Santanapolis and São Felix (Conceiç ão, 1990 (Conceiç ão, , 1994 (Conceiç ão, , 1998 Rosa, 1994 Rosa, , 1998 Rosa et al., 2001; Oliveira et al., 2004) . Obviously Bravo granite is not at all a syenite and for instance whereas the SiO 2 content of syenites ranges between 49 and 58%, it is always >58% in Bravo. However, syenite massifs contain dykes, that are interpreted as cogenetic and which appear to be as silica-rich as the granite. In fact the syenites are interpreted as mainly consisting in cumulate with subordinate amounts of intercumulus liquid (Conceiç ão, 1990 ). This author interprets the fine-grained dykes as preserved parts of the differentiated syenitic magma. The mineralogical composition (plagioclase, alkali feldspar, biotite and amphibole; Fig. 3 ) of dykes cutting the Itiúba, Santanápolis and São Felix syenites is similar to that of the Bravo granite; their Na 2 O + K 2 O contents are alike (Fig. 4) showing that they also belong to A2-type magmas (Figs. 16 and 17) . Figs. 18 and 19 compare the REE and trace elements compositions of the Bravo granite (grey field) with the composition of dykes from the Itiúba, Santanápolis and São Felix syenites. The patterns are very similar and especially, they show exactly the same strong negative anomalies (Nb, Sr, Ti, and partly Eu). In addition the level of element abundance is similar, with only one exception: Bravo granite has very high Zr contents whereas these latter are lower in syenite dykes. In addition, the ε Nd of Bravo granite at 2.07 Ga (−6.3 to −7.7) is in the same range as Itiúba and Santanapolis syenites (−3 to −10). The emplacement age of the Bravo granite is 2063 ± 6 Ma, whereas Itiúba is 2084 ± 9 Ma and São Felix, 2098 ± 1 Ma old (Oliveira et al., 2004; Rosa et al., 2001) . These ages are very close even if not similar. It seems that there was a major regional event of syen- (Martin, 1986) . Symbols are the same of Fig. 3 . WPG, withing-plate granites; ORG, ocean-ridge granites. The broken line is the field boundary for ORG from anomalous ridges (Pearce et al., 1984). ite emplacement between 2.090 and 2.060 Ga in this part of the São Francisco craton (Rios, 2002) . These syenites emplaced posttectonically in large shear-zones as a response to crustal thinning; Bravo granite also emplaced in a similar tectonic regional environment. It can also be supposed that, if the dykes are very late products of syenite evolution, the age difference between the Bravo granite and the Itiúba and São Felix syenites could reflect this high temperature (900-1000 • C) event (Green and Watson, 1982; Watson and Harrison, 1983) (Fig. 20) . Eby (1992) showing the plot of the Bravo Granite in the A-2 type granite. A-1, granites of mantle source; A-2, granites of granulites fusion.
Zircon dating and Nd isotopes
One sample (AM-12A) of the Bravo granite and two of the surrounding granulites in the vicinity of Bravo (AM-05A) and Tanquinho (LH-182) villages were selected for zircon dating (Figs. 2 and 3 ). We performed in situ SHRIMP analyses at ANU, Canberra, Australia, and obtained TIMS evaporation ages at Géosciences Rennes, France. Nd isotope investigation on several whole-rock samples was also performed in order to constrain the origin of these rocks.
Zircon dating of the Bravo granulite (AM-05A)
Two major types of zircon are visible in sample AM-05A, one corresponds to elongated, subeuhedral, finely zoned, dark metamict crystals with corroded surfaces (grains 12 and 13, Fig. 21 ) and have probably a magmatic origin. The corresponding U-Pb SHRIMP data are discordant (Table 4 , Fig. 21 ) and defined minimum 207 Pb/ 206 Pb ages of ca. 2.4 and 2.5 Ga which indicate the presence of an Archaean component (probably > 2.5 Ga) in these zircons. A second type corresponds to clear, euhedral and elongated zircons (i.e. grains 6 and 10, Fig. 22 ) with a concentric zoning. They belong to the S18-S24 high temperature types of Pupin (1980) and are probably magmatic in origin. Some clear round grains may constitute a third type of zircons (grains 5 and 7 in Table 4), they are like zircons often observed in granulites but are not significantly different of the second type when Th and U contents are considered. All Th/U ratios of these last two types of zircon grains are relatively high as generally found for magmatic zircons and we found no low Th/U ratios (<0.1) which are frequently encountered in granulite zircon. This similarity is confirmed by ages which are all sub-concordant and in a restricted range (Fig. 22) . Taken together the nine analyses define an intercept at 2070 ± 6 Ma (MSWD = 0.42) and a mean 207 Pb/ 206 Pb age at 2064 ± 6 Ma (MSWD = 0.79). This set of zircons is probably related to a magmatic event at ca. 2.07 Ga (with Achaean inheritance) possibly emplaced in granulite facies conditions. An alternative explanation would be to consider the ca. 2.07 Ga zircons as metamorphic and the age of the magmatic protolith older, this hypothesis seems unlikely. • C (Green and Watson, 1982; Watson and Harrison, 1983) .
Zircon dating of the Tanquinho granulite LH-182
The Tanquinho granulite LH-182 contains two types of zircon grains. One is euhedral, elongated, and belongs to the S18-22-23-25 high-temperature types of Pupin (1980) with fine magmatic zoning. The second type is composed of rounded zircons also of high temperature types (S22-23), of possible metamorphic affinity, similar to some of these found in the Bravo charnockite (Fig. 23) . 207 Pb/ 206 Pb TIMS evaporation ages were determined on the two types of zircon grains and are (1) of 2098 ± 1 Ma to 2101 ± 5 Ma for the two magmatic grains and (2) of 2094 ± 3 Ma for the rounded zircon, the average of all data is 2096 ± 3 Ma (Table 5 , Fig. 23) . Two interpretations are possible: (i) both types of zircons have a magmatic origin and were formed at 2096 ± 3 Ma and the high-grade metamorphism is younger or (ii) the emplacement of the granitic magmas and the granulite facies metamorphism occurred together during a very short time interval at 2096 ± 3 Ma. 
Nd isotopes of the granulites
The Bravo granulites have ε Nd values at 2.07 Ga which range between −2.7 and −6.2 and depleted mantle model ages (T DM ) between 2.65 and 2.73 Ga (Table 6 ). These data, with the occurrence of inherited zircons up to 2.5 Ga, also evidence a Neoarchaean component in the granulites. Taking into account the high A/CNK of some granulites, they could be formed by partial melting of older TTG. On an other hand, some juvenile magmas could have been formed ca. 2.1 Ga as suggested by the Tanquinho granulite Nd signature. It exhibits a T DM age of 2.54 Ga with an ε Nd of −1.8 at 2.1 Ga suggesting mixing processes between a Palaeoproterozoic juvenile crust and an inherited Archaean component.
Zircon dating of the Bravo granite AM-12A
Zircon grains from sample AM-12A are all euhedral, elongated with fine magmatic zoning and of high temperature types (S18-24) without any visible inherited cores (Fig. 24) . U-Pb SHRIMP results are concordant (Table 4 , Fig. 24 ) and the 12 analyses define an intercept at 2062 ± 9 Ma (MSWD = 1.3) and a mean 207 Pb/ 206 Pb age at 2060± 6 Ma (MSWD = 1.2) which is interpreted as that of the magmatic event. Even it is similar to the age found for the Bravo charnockite (2064 ± 6 Ma), this result suggests that the Bravo granulitic basement was uplifted at 2060 ± 6 Ma during the emplacement of the granite, in the amphibolite facies metamorphism. This also indicates that the high-grade metamorphism was developed between 2060 ± 6 and 2064 ± 6 Ma in the Bravo region. 
Nd isotopes of the Bravo Granite
The 2.06 Ga Bravo granites have slight more negative ε Nd (−6.3 to −7.7) and higher T DM (2.75 to 2.90 Ga) than the surrounding granulites. These results indicate that the Bravo granite is derived from Mesoarchaean material or alternatively contain a large amount of Mesoarchaean component. Furthermore, in the ε Nd vs. time dia- gram (Fig. 25) , the Bravo charnockitic granulites and the granite defined two separate fields which would suggest various sources for the two magmatic suites, but that could result of the restricted number of samples studied and to be not really significant. In Fig. 25 , we also reported the Nd isotopic evolution of the Gavião Archaean block (data after Marinho, 1991; Martin et al., 1997; Santos Pinto et al., 1998; Peucat et al., 2002) and that of the Jequié granulites (after Wilson, 1987; . The Archaean Gavião samples have the most negative ε Nd values ca. 2.1 Ga and do not constitute, alone, a potential source for the Bravo units. The Jequié granulites are also more negative even they plot between Gavião samples and Bravo granites. The crustal protoliths involved in the granulite of the Bravo area are younger than these forming Gavião and Jequié old Archaean basements.
Discussion and conclusion
The granulites in the Bravo-Tanquinho region are peraluminous, medium-K calc-alkaline TTG-like rocks. Chondrite-normalised REE patterns allow to distinguish two groups: (i) the first one has strongly fractionated patterns with high LREE contents (La N > 100), very low HREE contents (Yb N < 3), without significant Eu anomalies, and with a slightly concave shape at the HREE end and (ii) the second one is slightly poorer in both LREE (50 < La N < 120) and HREE (Yb N < 2) but usually with significant positive Eu anomaly.
Consistent Nd model ages of the Bravo granulites indicate a Neoarchaean crustal component which is in the range of the ca. 2.7 Ga ages found in other granulites from the Caraíba Complex (Oliveira et al., 2004) . Furthermore, the occurrence of Neoarchaean magmatism in the granulite of the Caraíba Complex was shown by the SHRIMP zircon age at ca. 2.66 Ga for the Capelinha enderbites (Silva et al., 2002, Fig. 2) . This would favoured the hypothesis of recycling of a ∼2.7 Ga basement at about 2.06 Ga. It would account for the high A/CNK of some samples and the low ε Nd .
The zircon age of the Tanquinho granulite is significantly different with magmatic zircons ca. 2.1 Ga. The ε Nd is slightly less negative than for the Bravo granulites, and the model age of 2.5 Ga younger. This rock was probably formed at ca. 2.1 Ga from TTGtype magma which incorporated Archaean host rocks. The age of magmatic zircon is 2096 ± 3 Ma while the rounded zircon was possibly formed under granulite facies conditions close to this time. If the metamorphic age is truly synchronous with that of the Tanquinho magmatism, taking into account the 2.06-2.07 Ga age of the Bravo granulite, this suggests that the peak metamorphism lasted for around 30-40 Ma in this part of the Caraíba Complex. A metamorphic stage ca. 2.1 Ga seems confirmed by new zircon SHRIMP ages about granulites in the southern part of the Itabuna-SalvadorCuraç á block which indicate a high grade event at ca. 2.1 Ga (Pinho et al., submitted for publication). On the other hand, Barbosa et al. (2005) used the ages and geology of late-tectonic syenites and post-tectonic granites in the ISCO to estimate duration of about 30 Ma for the granulite facies metamorphism. For the whole Palaeoproterozoic metamorphism from progressive to retrogressive phase the duration was estimated at about 50 Ma.
In contrast to the granulites the Bravo granite is mostly metaluminous; in addition they are K 2 O-rich (4.03-5.95%), which confer to the rocks a high-K to shoshonitic affinities. The Nb vs. Y diagram (Fig. 14) reveals its "Within Plate Granite" affinity, and the Nb-Ce-Y diagram shows that it belongs to the A-2 type. Fractional crystallization was responsible for the differentiation of the Bravo granite.
As previously mentioned the São Francisco Craton can be subdivided into four major Archaean geological units, which were amalgamated during a Palaeoproterozoic complex collision responsible for the formation of the ISCO. The high-grade metamorphism which resulted from crustal thickening that accompanied the collision reached the granulite facies with a minimum pressure of 5-7 kbar and a temperature of 850-870 • C in the centre of the orogen, and greenschist facies at its margins Sabaté, 2002, 2004; Barbosa et al., 2005) . Three major stages of ductile deformation were contemporaneous with high-grade metamorphism at ca. 2.0-2.1 Ga. At the end of the deformation the uplifted granulites were subject to shearing and faulting under amphibolite facies conditions. Late-tectonic syenites and post-tectonic granites (including the Bravo intrusion) were emplaced along these discontinuities. The intrusive rocks have very similar ages close to that of the metamorphic peak.
Not only the age, but also the geochemistry of the Bravo granite is very similar to that of the late dykes which cut the syenite intrusions. The large syenite massifs are cumulates, or were formed from dense crystal suspensions. The residual liquids represent minor volumes compared to the very large size of the syenite masses, but in places such as the Bravo region could have escaped through faults and shear zones to form intrusions during the final stages of evolution of the ISCO. It must also be mentioned that the large syenitic massifs were interpreted as being mostly cumulative facies (Plá Cid et al., 2006; Rios et al., 2007) , the magmatic liquid having been removed. Until now the big volumes of this liquid remained unknown. The Bravo granite could be one part of these liquids.
Analytical procedures
The samples were analysed for major and trace elements in the GEOSOL-Geologia e Sondagem Ltda Laboratories using X-ray fluorescence, ICP-MS and atomic absorption spectrometry. With XRF it was possible to conduct quantitative sample analysis for most major and trace elements, while ICP-MS is adequate specially for the determination of small amount of rare earth elements with concentration around 10 times chondrite. Atomic absorption spectrometry was used to determine elements such as Na 2 O and K 2 O. U-Pb zircon analyses were made using SHRIMP I (ANU Canberra), each analysis consisting of six scans through the mass range. The Pb/U ratios have been normalised relative to a value of 0.1859 for the 206 Pb/ 238 U ratio of the AS3 reference zircons, equivalent to an age of 1099 Ma (Paces and Miller, 1993) . Uncertainties given for individual analyses (ratios and ages) are at the 1 level, however the uncertainties in calculated weighted mean ages are reported at 95% confidence limits. Weighted mean 207 Pb/ 206 Pb ages were carried out using ISOPLOT/EX (Ludwig, 1999) . 207 Pb/ 206 Pb TIMS zircon evaporation (Kober, 1986) and Nd isotopes were performed on a Finnigan Mat 262 mass spectrometer at Géosciences Rennes-CNRS, following classical procedures (Peucat et al., 1999 Pb/ 206 Pb zircon evaporation ages, correction for common lead used the composition calculated from the two-stage model of Stacey and Kramers (1975) . Errors on 207 Pb/ 206 Pb ages are the weighted average at the 2 level of ages and errors obtained on independent runs of 20 ratios, using the Isoplot programme of Ludwig (1999) . Each grain is analysed at different temperature steps (low, high and very high) corresponding to currents of 2.6, 3.0 and 3.3 A (approximatively to 1480 • , 1540 • and 1610 • ± 10 • C). All ages are calculated using the decay constants and isotopes abundances listed by Steiger and Jäger (1977) .
